Partial attenuation of dentate granule cell evoked activity by the alternative substrates, lactate and pyruvate: evidence for a postsynaptic action.
Granule cell field potentials were evoked by stimulation of the perforant path of superfused hippocampal slices. Replacing the glucose in the superfusion medium with pyruvate (10 mM) or lactate (10 mM) attenuated the field potentials, significant decreases occurring in both the population spike and the population EPSP. Usually, a new steady state level of evoked activity was established which could be maintained for at least 20 min. Input-output analyses (EPSP vs stimulus strength, population spike vs EPSP) were performed using variable stimulus strengths on slices superfused with control or test media (under steady state conditions). At higher stimulus strengths the rate of rise of population EPSP was significantly lower for a given stimulus strength when pyruvate or lactate replaced glucose. However, the threshold stimulus intensity required to evoke a population EPSP was the same under all conditions. EPSP/population spike relationships were also analyzed under control and test conditions. Pyruvate, but not lactate, increased the threshold EPSP required to generate a population spike. Neither substrate significantly affected the incremental change in EPSP associated with a given increase in the population spike. It is argued that lactate and pyruvate attenuate granule cell evoked activity solely by postsynaptic actions. Lactate and pyruvate both appear to affect the summation of EPSPs; pyruvate may also affect the process of granule cell discharge.